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Description 

BACKGROUND OF THE INVENTION 

5 [0001 ] This invention relates to methods for reducing the incidence of sudden death in certain patients by adminis- 
tering thereto a pharmaceutical ly effective amount of a corticotropin releasing factor (CRF) antagonist. It is currently 
believed that CRF antagonists reduce the incidence of sudden death in patients by improving their QT dispersion and 
heart rate variability. 

[0002] Sudden unexpected death occurs in about 50% of patients suffering from mild heart failure and in 25% of 
10 patients experiencing severe heart failure (Barr et a!., Lancet, 343(8893)327-29 (1994)). Regional variation in ventricu- 
lar repolarization, which represents an electrophysiological substrate for arrhythmias, can be detected by inter-lead var- 
iability of the QT interval (dispersion). Increased QT interval dispersion has been shown in patients who develop 
ventricular tachyarrhythmias after an acute myocardial infarction, long QT syndrome, chronic heart failure, and hyper- 
trophic cardiomyopathy (see, e.g., Potratz etal., Eur. Heart J., 14:254(1993); Day etal., Br, Heart J., 63:342-44(1990); 
is and Buja et al., Am. 1 Cardiol., 72:973-976 (1993)). 

[0003] The compounds of formulas I and II as described herein, their pharmaceutically acceptable salts, and meth- 
ods of preparing such compounds and salts are disclosed in European patent application number EP 0773023 A1 , and 
in more detail in PCT international patent application numbers PCT/1B95/00373 (published as WO 95/34563), 
PCT/IB95/00439 (published as WO 95/33750), PCTAJS93/1 1333 (published as WO 94/13677), and PCT/US93/10715 
20 (published as WO 94/13676). These European and PCT international patent applications, referred to above, are incor- 
porated herein by reference in their entirety. 

[0004] The foregoing PCT international patent applications refer to the use of the compounds of formulas I and II in 
the treatment of illnesses induced or facilitated by CRF and in the treatment of anxiety, depression, fatigue syndrome, 
gastrointestinal diseases, headache, pain, cancer, immune dysfunction, hemorrhagic stress, drug addiction, drug and 

25 alcohol withdrawal symptoms, fertility problems, stress-induced psychotic episodes, neurodegenerative diseases such 
as Alzheimer's disease, irritable bowel syndrome including Crohn's disease, spastic colon, and irritable colon, eating 
disorders such as anorexia nervosa, inflammatory disorders such as arthritis, asthma, and allergies. 
[0005] Other CRF antagonists that can be used to treat the disorders recited in the method of this invention are 
referred to in PCT international patent application numbers PCT/IB95/00318 (published as WO 95/33727), 

30 PCT/IB97/00918 (published as WO 98/05661), PCT/IB97/00904 (published as WO 98/08846). and PCT/IB97/00922 
(published as WO 98/08847), PCT/EP98/02267 (published as WO 98/47874), PCT/EP98/02268 (published as WO 
98/47903), PCT7US9O09861 (published as WO 98/51312), PCT/US98/13840 (published as WO 99/01439). 
PCT/US9S/13913 (published as WO 99/01454), as well as in United States Patents 5,063.245, 5,109,1 1 1 , 5,132,1 1 1 . 
5.245,009. 5,464,847, 5.493,006, 5.510.458, 5,605.642, 5,644,057, 5.663,292, 5,668.145, 5.705,646, and 5.712,303. 

55 All of the above-cited PCT international patent applications and United States Patents are incorporated herein by refer- 
ence in their entirety. 

[0006] The importance of CRF antagonists is set out in the literature, e.g., as discussed in U.S. Patent 5,063,245, 
which is incorporated herein by reference in its entirety. A recent outline of the different activities possessed by CRF 
antagonists is found in M. J. Owens et al., Pharm. Rev., 43:425-73 (1991), also incorporated herein by reference in its 
40 entirety. 

[0007] PCT international patent application PCT/US98/07831 (published as WO 98/47899) discloses the useful- 
ness of substituted pyrrolopyridines in the treatment of inflammatory diseases. The disclosed compounds inhibit the 
production of certain inflammatory cytokines, namely TNF-a and IL-1 p. One of the listed cytokine-related inflammatory 
diseases is congestive heart failure. However, no mention is made of QT dispersion or heart rate variability. 

45 

SUMMARY OF THE INVENTION 

[0008] The present invention relates to a method of preventing sudden death in an animal comprising administering 
to said animal, preferably a human, a therapeutically effective amount of a corticotropin releasing factor antagonist. 

so [0009] The method of the present invention is most useful in preventing sudden death in specific patients, particu- 
larly those suffering from cardiovascular or heart related diseases such as hypertension, tachycardia, congestive heart 
failure, and the like, as well as other diseases such as stroke, osteoporosis, premature birth, psychosocial dwarfism, 
stress-induced fever, ulcer, diarrhea, post-operative ileus, colonic hypersensitivity associated with psychopathological 
disturbance and stress, and the like. The method of the present invention is also useful in preventing sudden death in 

55 diabetic patients, as well as in patients suffering from many neurological disorders such as brain damage, Guillain- 
Barre syndrome, sudden infant death syndrome, congenital hypoventilation syndrome, uremic neuropathy, and the like. 
[0010] In a preferred embodiment, the present invention is practiced using a compound of Formula I or II: 
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or a pharmaceutical^ acceptable salt thereof, wherein 

the dashed line represents an optional double bond; 
A is-CR7 or N; 

B is -NR 1 R 2 , -CR^R,,. -C(=CR,R 12 )R 2 . -NHCR^R^, -OCR^R,^, -SCR,,R, R 2 , -CR,,R 2 OR,, - 

CR^RgSR^ -C(S)R 2 , -NHNR,R 2 , -CR 2 R 11 NHR 1 or -C(0)R 2 ; 

Dis 

N or -CR 10 when a double bond connects E and D and E is -CR4; 
-CR 10 when a double bond connects E and D and E is N; or 

-CRgRg, -CHR, 0 , -C=0, -C=S, -C=NH, or -C=NCH 3 when a single bond connects E and D; 

E is -CR4 or N when a double bond connects E and D, and E is -CR4R6 or -NRg when a single bond connects E 
andD; 

Y is N or -CH; 

Z is NH, 0, S. -N(CrC2 alkyl), or -CR 12 R 13 . wherein R 12 and R 13 are each, independently, hydrogen, trifluorome- 
thyl, or methyl, or one of R 12 and R, 3 is cyano and the other is hydrogen or methyl; 

R 1 is hydrogen or C,-C 6 atkyl which is optionally substituted with up to two substituents independently selected 
from hydroxy, cyano, nitro, fluoro, chloro, bromo, iodo, CF 3 , C,-C 4 alkoxy, -0-CO-(C,-C 4 alkyl), -O-C0-NH(C,-C 4 
alkyl), -0-CO-N(C,-0 4 alkylXC-Ca alkyl), -NH(C r C 4 alkyl), -N(C,-C2 alky1(C,-C 4 alkyl). -3(0,-04 alkyl), -N(C r 
C 4 alkyl)CO(C r C 4 alkyl), -NHCO(C r C 4 alkyl), -00^0,-04 alkyl), -CONH(C r C 4 alkyl), -CON(C,-C 4 alkylHC^ 
alkyQ, (C1-C4 alkyi)suHinyl, (C r C 4 aikyOsuIfonyl, and (C r C 4 alkyOsuKanyl, and wherein said C,-C 6 alkyl, C,-C 4 
alkoxy, and C,-C 4 alkyl moieties in the foregoing R 1 groups optionally contain one double or triple bond; 
R 2 is C r C 6 alkyl, heteroaryl. aryl, heteroaryl (C r C 4 alkyl), or aryt (0,-04 alkyl), wherein said aryl and the aryt moi- 
ety of said (aryl)C r C 4 alkyl are selected from the group consisting of phenyl and naphthyl, and said heteroaryl and 
the heteroaryl moiety of said (heteroaryOC 1 -C 4 alkyl is selected from the group consisting of thienyl, benzothienyl, 
pyridyl, thiazolyl, quinolyl, pyrazinyl, pyrimidyl, imidazolyl, furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, benzi- 
sothiazolyl. benzrsoxazolyl, benzimidazolyl, indolyl, and benzoxazolyi; or R 2 is 03-03 cycloalkyt or (03-0 8 
cycloalkyl)C,-C 6 alkyl, wherein one or two of the ring carbons of said cycloalkyl having at least 4 ring members and 
the cycloalkyl moiety of said (C 3 -C 8 cydoalkyQO, -C 6 alkyl having at least 4 ring members is optionally replaced by 
an oxygen or sulfur atom or by -NR 14 wherein R 14 is hydrogen or C,-C 4 alkyl; and wherein each of the foregoing 
R 2 groups is optionally substituted by up to three substituents independently selected from chloro, fluoro. and C,- 
C 4 alkyl, or by one substituent selected from bromo, iodo, cyano, nitro, 0,-06 alkoxy, -O-0O-(C 1 -0 4 alkyl), -0-00- 
N(C,-C 4 alkylXC,^ alkyl), -CO 2 (C r 0 4 alkyl), (C r C 4 alkyl)surfanyl, (C r C 4 alkyl)sulfinyl, and (d-C 4 alkyl)suWo- 
nyl, and wherein said 0,-04 alkyl and C,-C 6 alkyl moieties of the foregoing R 2 groups optionally contain one car- 
bon-carbon double or triple bond; 

or R 1 and R 2 of said -NR, R2 and said -OR, R 2 R 1 , are taken together to form a saturated or partially saturated 5- to 
8-membered ring, wherein said ring optionally contains one a two carbon-carbon double bonds, and wherein one 
or two of the ring carbons is optionally replaced by a heteroatom selected from O, S, and N; 
R3 is hydrogen, C,-C 6 alkyl, fluoro. chloro, bromo, iodo, hydroxy, amino, SH, -NH(C 1 -C 4 alkyl), -N(CrC 4 alkylXC,- 
C2 alkyl). -CHgOH, -0^00^, -0(0,-04 alkyl). (C r C 4 a!kyl)sulfanyl, (0,-04 alkyOsulfonyl. or (0,-0 4 aikyl)sulftnyt, 
wherein said C, -C 6 alkyl and 0, -C 4 alkyl moieties of the foregoing R3 groups optionally contain one double or triple 
bond and are optionally substituted by from one to three substituents independently selected from hydroxy, amino, 



1 040 831 



C r C 3 alkoxy, -NH(C r C 2 alkyi). -N(C r C 2 alkyl) 2 , -NHCOCH 3l fluoro, chloro. and C r C 3 thioalkyl; 
R 4 is hydrogen, C r C 6 alkyl, fluoro, chloro, bromo, iodo, C r C 6 alkoxy, formyl. trifluoromethoxy, -CH 2 OCH 3l - 
CH 2 OCH 2 CH 3 . -CH 2 CH 2 OCH 3 . -CH 2 CF 3 . CF 3 , amino, nitro, -NH(C r C 4 alkyl), -N(CH 3 ) 2 . -NHCOCH 3 , - 
NHCONHCH 3 , (C r C 4 alkyljsulfanyl, (C r C 4 alkyi)suHinyl, (C r C 4 alkyl)surfony1, cyano, hydroxy, -00(0! -C 4 alkyl), 
5 -CHO, or -C02(C r C 4 alkyl), wherein said C r C6 alkyl. d-C 6 alkoxy, and C r C 4 alkyl moieties of th foregoing ^ 
groups optionally contain one double or triple bond and are optionally substituted with one substrtuent selected 
from hydroxy, amino. -NHCOCH 3f -NH(C r C2 alkyl). -N^-Cz alkyOg, -C02(C r C 4 alkyl). -COfC^ alkyO. 
alkoxy, {C^-C^ alkyOsuttanyi. fluoro, chloro, cyano, and nitro; 

R 5 is phenyl, naphthyl, thienyl, benzothienyl. pyridyl, quinoiyl. pyrazinofyl, pyrimidyl, imidazoryl. furanyl, benzofura- 
10 nyl, benzothiazolyi. isothiazolyl, benzoisothiazolyl, thiazoryi, isoxazolyi, benzisoxazolyl, benzimidazolyl, triazolyl, 
pyrazoiyl. pyrrolyl, indolyl, azaindolyl. benzoxazolyl, axazolyl. pyrrolidine, thiazolidinyl, morpholinyl, pyricfinyi, tetra- 
zolyl, or a 3- to 8-membered cycloalkyl ring or a 9- to 12-membered bicycloalkyl ring system, wherein said 
cycloalkyl ring and said bicycloalkyl ring system optionally contain one or two of O. S. or -N-G wherein G is hydro- 
gen. C r C 4 alkyl, C r C 4 alkanoyl, phenyl, or benzyl, wherein each of the above R 5 groups is optionally substituted 
is by up to three substituents independently selected from fluoro, chloro, C r C 6 alkyl, CyC $ alkoxy, and trifluorome- 
thyl, or one substituent selected from bromo, iodo, cyano, nitro, amino, -NH(C r C 4 alkyl), -N(C r C 4 alkylJCC^ 
alkyl). -C0 2 (C r C 4 alkyl). -CO(C r C 4 alkyl). -S02NH(C r C 4 alkyl), -SCWC^ alkyl)(C r C2 alkyl). -S0 2 NH 2 . - 
NHS0 2 (C r C 4 alkyl). -$(Ci-C A alkyl). and -S0 2 (C r C 4 alkyl), wherein said C r C 4 alkyl and C,-C 6 alkyl moieties of 
the foregoing R 5 groups optionally contain one double or triple bond and are optionally substituted by one or two 
20 substituents independently selected from fluoro. chloro. hydroxy, amino, methyl amino, dimethyiamino, and acetyl; 
Re is hydrogen or C r C 6 alkyl, wherein said C^-C 6 alkyl is optionally substituted by a single hydroxy, methoxy, 
ethoxy, or fluoro group; 

R 7 is hydrogen, C r C 4 alkyl, fluoro, chloro, bromo, iodo, cyano, hydroxy, C r C 4 alkoxy, -COtCr^ alkyl). -C0 2 (C r 
C 4 alkyl), -OCF 3 . GF 3 . -CH^OH, -CHgOCHj, or -CH20CH 2 CH 3 ; 
25 R 8 and Rg are each, independently, hydrogen, hydroxy, methyl, ethyl, methoxy, or ethoxy; 
or R 8 and R9 together form an oxo (=0) group; 

R 10 is hydrogen, C r C 6 alkyl, fluoro, chloro, bromo, iodo, C^-C 6 alkoxy, formyl, amino, -NH(C r C 4 alkyl). -NfC^ 
aikylXCrC^ alkyl), cyano. carboxy, amido, or -SO^C^ alkyO wherein n is 0, 1 , or 2, wherein said CrC 6 alkyl and 
C r C 4 alkyl moieties of the foregoing R 10 groups are optionally substituted by one of hydroxy, trifluoromethyl, 
30 amino, carboxy, amido. -NHCO(C r C 4 alkyl), -NHfC^ alkyl). -N(C r C 4 alkyl)(C r C2 alkyl). -COgfC^ alkyl), C r 
03 alkoxy, C^-C^ thioalkyl, fluoro, bromo, chloro. iodo. cyano, or nitro; and 
R n is hydrogen, hydroxy, fluoro, or methoxy. 

P5TAILEP DESCRIPTION QF THE INVENTION 

35 

[0011] Improvement in QT dispersion by CRF antagonists by normalizing the parasympathetic and sympathetic 
electrical influence on the heart will result in decreased incidence of fatal ventricular arrhythmias resulting in reduced 
mortality. Similarly, CRF antagonists will reduce mortality by the improvement of heart rate variability through the same 
mechanism. Heart rate variability is the amount of fluctuations around the mean heart rate, and can be used as a cor- 

40 relate of the carcfiorespiratory control system. Low heart rate variability, i.e., predominance of either the parasympa- 
thetic or sympathetic system, is associated with sudden cardiac death in diabetic, heart failure, and post-infarction 
patients and in many neurological disorders such as brain damage, Girillain-Barre syndrome, sudden infant death syn- 
drome, congenital hypoventilation syndrome, uremic neuropathy, and the like, (see, e.g., Malpas et al., Diabetes, 
39:1177-1181 (1990); Woo et al.. J. Am. Coll. Cardiol., 23:565-569 (1994); Bigger et al., Circulation, 85:164-171 

45 (1 992) ; and van Ravenswaaij-Arts et al.. Annals of Internal Medicine. 1 1 8:436-447 (1 993)). 

[001 2] CRF antagonists decrease the incidence of sudden death due to a centrally mecfiated imbalance in the neu- 
ral outflow to the heart and respiratory system in a number of disorders. Patients at risk can be easily and inexpensively 
monitored by means of electrocarcfiogram QT (fispersion and heart rate variability to determine if they would benefit 
from such therapy. 

so [001 3] In addition to disease states, certain drugs administered to a patient to alleviate other symptoms may cause 
or result in QT dispersion and/or heart rate variability. Examples of such drugs include phenothiazine and atypical antip- 
sychotics (e.g., chlorpromazine, respiradone). class 1 A and class III antiarrhythmics (e.g., quinidine and sototol), anes- 
thetic agents (e.g., enfturane. isoflurane), and the like. In such a case, it may also be beneficial to administer a CRF 
antagonist in order to normalize the parasympathetic and sympathetic electrical influence on the heart and improve the 

55 QT dispersion and heart rate variability of the patient 

[0014] While the use of CRF antagonists alone will decrease the incidence of sudden death in certain patients, it 
may be preferable to combine the CRF antagonist with another drug. Fa example, other drugs that are also able to bal- 
ance the neural outflow to heart and/or respiratory system may improve the efficacy of the CRF antagonist in a syner- 
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gistic manner. 
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[001 5] Preferred for use in the methods of the present invention are the compounds of formulas I and II and th^ir 
aKe Tt: IV"* ^ r6adi,y Prepar6d - ^ ^ndsTformute M wherein A D an^Y ar 

5 PCJ S^SSS^? 5 E * ' CR4 - 3re by 006 0r ^ * ■» syrtnefc mettwds destf bed n 

PCT f^lf^WO 94/13677, referred to above. The compounds of formula II wherein A and Y are N ado^etand 

SEE wo ^""J 18 ' CR, °' ^ byoneormore ° f symheticmethcSdeito^n^? 

e£?K n * ^ Th6 ampounds of formula » ^rein A is -CR 7 , a double bond «lecte 

P^n^nn^Jn^y Y * N - ^ P"*** «V on ormor ofth synthetic methods des^dt 
ro ™l ^Z^^ 563 ' to ^ 71,6 remainin 9 compounds of formula II and the «KnpoundsTJ 
7? a!**^* * more of the synthetic methods described in PCT publication WO 95r3^rXred to 

fZ^^S^ USefU ' in Preparin9 Certain 01 * e described compounds is prc^edTpCT/lSo^ 
published as WO 96/39388). which described the product.cn of certain intermediates. 

™ 5 ter ™ CeU ! Ca " y aCC6ptab ' e ^ of »e compounds of formulas I and II include salts of acidic or basic 
groups. For example, pharmaceutical^/ acceptable salts include sodium, calcium, and potassium sSts of aSc ~ 

t ^ ^ ° iS Carb ° Xy - SUCh 631,8 ^ »"""* P"*"* by 00^^41^^^ 

or N with one molar equivalent of NaOH or KOH in a surtable solvent, pharmaceutically acce^^^iton^ate 
of bas>c groups, such as amino groups, are formed by reacting the base form of a (Jpourx^rnSa tor H ZSTn 
appropnate acid. Pharmaceutically acceptable salts of basic groups include hydrochtoSe hSrZlJ 
hydrogen sulfate, phosphate, hydrogen phosphate, dihydrogen pirate. SSSSZ lacS e 

mS^HSTh ! ! M"***- However ' such salts as the sulfate, the hemisucdnate. the h^en 

The'reec«sej^theac*areu^^ 
25 erwise isolated by concentration or addition of a non-solvent. oapiiaies, or can oe oth 

[0017] Whenever reference is made herein to 3- to 8-membered cydoalkyl rings or 9- to 12-membered bicvctoalkvl 
If "^J*?** "*» "P" 0 "* ^ one or - °- S. or -N-G. S is understox^So^e^S 
itf B ?^ e ^ aCent , to "* 0 "" r in the Cyd0alky1 rin9 ° r bic y c,oa, M *B system. When the cycEE *B 

SK2 ^ h6n f er 02 or Rs te 8 netef ocyCic group, the group is attached through a carbon atom 
£019] Formulas I and II. referred to above, are intended to include all stereoisomers (e.g.. all geometric and optical 
isomers) as well as racemates of all compounds within the depicted genus. y«*nem optical 

« I0 ?° ] J n th® methods of the invention, the compounds of formulas I and II, and their pharmaceuticallv acceotahie 
dlSs'suLe^^^ 

doses Surt^ pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous solutions and various 
organic stents. The pharmaceutic compositions formed by combining the active cor^rds^^pSmTeu? 
caJly acceptable carriers are then readily administered in a variety of dosage forms suchTLets^ers to^Se! 

dients such as flavonngs. binders, excipients. and the like. Thus, for purposes of oral administration tablets containina 
EE? ""J 38 S ° diUm *"* ^ c * ta "* 3nd ^"mpnosohate may beem^oyeTatSvar 9 

^!1T SUCh 88 *** add " and certein «**>■« silicates, together birKlhgagents3as Z- 

I^S2S -l 5 ^ 086 - 9 !? ta ^ f 08 ^ Addifonally - lubricatin 9 ^ ^ * magn Jum stearaTSSi 
lauryl sulfate and talc ; are often useful for tabletting purposes. Solid compositions of a similar type can also be 
employed asfi.lers,r .soft and hard «led gelatin capsules. Prefer ^ 
h.gh molecular w«ght polyethylene glycols. When aqueous suspensions or elixirs are desired foToral admuLtaton 
tfie essent^alactve ingredient therein may be combined with various sweetening a flavoring agZ^ZS^^ror 
27 ' 1 US emUl8i,yin0 a 6USpendin9 aflents - t0fletf,er ^ diluerts sL as watj eS.^S7l^ 
£ ^,3122? ^ 0, ^!f • •° ra, . a l minis,ra, '' on ^ generally preferred. However, if WepaSiStoS: 

E nr w f enteral adm ! niStrati0n ' Sdutions 01 400 active compound in sesame or peanut oil. aqueous propylene 
S r ^"r 60 " 8 5 ° ,Ut,0n C3n 56 emptoyed Such at * ueous shouW be stitebry r^ered^n^S 

S .Tl^^ ^ rend6fed isotonic sufficien « ««ne or glucose. These r^rtoT^ue^soluSor^re 
espeadly surtaUe for intravenous, intramuscular, subcutaneous, and intraperitoneal SstraSnTeSeSe Zul 
o^mecte emptoyed are all readily available by standard techniques knZto those skilled inZi 
S« • PU 2°!!f^ transdemial ( e -8- to 0 ' 081 ) administration, dilute, sterile, aqueous or partially aqueous solu- 
tions (usually in about 0. 1% to 5% concentration), otherwise similar to the above parenteral sdutions. areernXS 
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[0023J Methods of preparing various pharmaceutical compositions with a certain amount of active ingredient are 
known, or will be apparent in light of this disclosure, to those skilled in the art. For exampl , see Remington's Pharma- 
ceutical Sciences, Mack Publishing Company, Easton, Pa., 15th Edition (1975). 

[0024] In the methods of the invention, the effective dosage for the compounds of formulas I and II, and their phar- 
maceutically acceptatt salts, depends on the intended route of administration and other factors such as age and 
weight of the patient, as generally known to a physician. In general, the daily dosag will preferably be about 0.1 mg/kg 
to about 50 mg/kg of the body weight of the patient to be treated. More preferably, the daily dosage will be about 1 .0 
mg/kg to about 20 mg/kg of body weight. The daily dosage may be given in a single dose or in divided closes. 
[0025] The methods of screening the compounds of formulas I and II. and their pharmaceutical^ acceptable salts, 
for CRF antagonist activity are as described in Wynn et al. ( Endocrinology. 116:1653-1659 (1985) and Grigoriadis el 
al. ( Peptides, 1 0:1 79-188 (1989). These methods determine the binding affinity of a test compound for a CRF receptor, 
which is highly related to its expected activity as a CRF antagonist The binding affinities for the active compounds, 
expressed as IC50 values, generally range from about 0.2 nanomolar to about 10 micromolar. 



1 . A method of preventing sudden death in an animal comprising administering to said animal a therapeutically effec- 
tive amount of a corticotropin releasing factor antagonist 

2. The method of claim 1 , wherein said corticotropin releasing factor antagonist is a compound of Formula I or II: 



or a pharmaceutically acceptable salt thereof, wherein 

the dashed line represents an optional double bond; 
A is -CR 7 or IM; 

B is -NF^Rg, -CR^Rn. -C(=CR 1 R 1 2)R2, -NHCR^R^, -OCR^R^. -SCR^ R t R 2 , -CR-j^OR-j. -CR 11 

Ft2SR 1( -C(S)R2, -NHNR^, -CRgRnNHR, or -CfOJFfe; 

Dis 

N or -CR 10 when a double bond connects E and D and E is -CR4; 
-CR 10 when a double bond connects E and D and E is N; or 

-CRaRg, -CHR 10 , -C=0, -C=S. -C=NH, or -CoNCHj when a single bond connects E and D; 

E is -CR4 or N when a double bond connects E and D, and E is -CF^Rs or -NRg when a single bond connects 

EandD; 

YisNor-CH; 

Z is NH, O, S, -NfCi-C^ alkyQ. or -CR 12 Ri 3 , wherein R 12 and R 13 are each, independently, hydrogen, trifluor- 
omethyi, or methyl, or one of R 12 and R 13 is cyano and the other is hydrogen or methyl; 
R 1 is hydrogen or d-C 6 alkyt which is optionally substituted with up to two substituertts independently selected 
from hydroxy, cyano. nitro, fluoro, chloro, bromo, iodo, CF 3 , d-C 4 alkoxy, -0-CO(C r C 4 alkyQ, -0-CO-NH(C r 
C 4 alkyl). -0-CO-N(d-C 4 alkyWd-d alkyO, -NH(d-C 4 alkyl), -N(C r C2 alkyl)(C r C 4 alkyl), S(C^-C A alkyl), - 
N(C r C 4 alkyOCO(C r C 4 alkyl), -NHCO(C r C 4 alkyl). -CO^d-d alkyl), -CONH(d-C 4 alkyl), -CON(d-C 4 
aIkyf)(d-C2 alkyl). (C r C 4 alkyl)sulfinyl, (C r C 4 alkyl)sulfonyi, and (C r C 4 alkyl)sutfanyl, and wherein said C r 
C 6 alkyl, C r C 4 alkoxy, and d-C 4 alkyl moieties in the foregoing Rj groups optionally contain one double or 
triple bond; 



Claims 




11 



6 



EP 1 040 831 A2 



R 2 is C r C 6 alkyi, heteroaryl, aryl, heteroaryl (C,-C 4 alkyl), or aryi (C r C 4 alkyl). wherein said aryf and the aryl 
moiety of said (ary1)C,-C 4 alkyl are selected from the group consisting of phenyl and naphthyl, and said heter- 
oaryl and the heteroaryl moiety of said (heteroaryl)^ -C 4 alkyl is selected from the group consisting of thienyt. 
benzothienyl, pyridyl, thiazolyl, quinolyl, pyrazinyl, pyrimidyl, imidazolyl, furanyl, benzofuranyl, benzothiazolyl, 
isothiazolyl, benzisothiazotyf, benzisoxazoiyl, benzimidazolyl. indolyl, and benzaxazolyl; or R 2 is C 3 -C 8 
cydoalkyl or (C3-C8 cydoalkyi)C,-C 6 alkyl, wherein one or two of the ring carbons of said cydoalkyl having at 
least 4 ring members and th cycloaikyl moiety of said (C 3 -C Q cydoalkyl)C 1 -C 6 alkyl having at least 4 ring 
members is optionally replaced by an oxygen or sulfur atom or by -NR 14 wherein R 14 is hydrogen or C,-C 4 
alkyl; and wherein each of the foregoing R 2 groups is optionally substituted by up to three substituents inde- 
pendently selected from chloro, fluoro, and C1-C4 alkyl, or by one substituent selected from bromo, iodo, cyano, 
nitro, C r C 6 alkoxy. -O-0O-(C,-C4 alkyl), -O-0O-N(Ci-C 4 aikyQfC,^ alkyl), -C0 2 (C r C 4 alkyl), (C,-C 4 
alkyf)sutfanyl t (C r C 4 alkyQsulfinyl, and (0,-04 alkyt)sulfonyl, and wherein said C,-C 4 alkyl and C r C 6 alkyl 
moieties of the foregoing R 2 groups optionally contain one carbon-carbon double or triple bond; 
or R 1 and R 2 of said -NR 1 R 2 and said -CR^R,, are taken together to form a saturated or partially saturated 
5- to 8-membered ring, wherein said ring optionally contains one or two carbon-carbon double bonds, and 
wherein one or two of the ring carbons is optionally replaced by a heteroatom selected from 0, S. and N; 
R 3 is hydrogen, C,-C 6 alkyl, fluoro, chloro, bromo, iodo, hydroxy, amino, SH, -NH(C-|-C 4 alkyl), -N(C,-C 4 
alkyiXCrCa alkyl). -CH 2 OK -CHjOCHa, -0(C,-C 4 alkyQ, (C r C 4 alkyl)sulfanyl, {C-C4 alkyOsuHbnyl, or (C,-C 4 
alkyQsulfinyl, wherein said C r C 6 alkyl and C r C 4 alkyl moieties of the foregoing R3 groups optionally contain 
one double or triple bond and are optionally substituted by from one to three substituents independently 
selected from hydroxy, amino, C,-C 3 alkoxy, -NH^-C^ alkyl), -NfC,^ alkyl) 2 , -NHCOCH 3 , fluoro, chloro, and 
C^thioalkyi; 

R 4 is hydrogen, C,-C 6 alkyl, fluoro. chloro, bromo, iodo, 0,-06 alkoxy, fbrmyl, trrfluoromethoxy, -CH 2 OCH 3 , - 
CH 2 OCH2CH 3 , -CH 2 CH 2 OCH3, -C^CF^ CF 3 , amino, nitro, -NH(C r C 4 alkyl), -N(CH3) 2i -NHC0CH 3> - 
NHCONHCH 3 , (C r C 4 alkyl) sulfanyl, (C,-C 4 alky)sutfinyi, (C r C 4 alkyQsurfonyl, cyano, hydroxy, -00(0,-04 
alkyl), -CHO, or -C0 2 (C,-C 4 alkyi), wherein said alkyl, C r C 6 alkoxy, and C,-C 4 alkyl moieties of the foregoing 
R 4 groups optionally contain one double or triple bond and are optionally substituted with one substituent 
selected from hydroxy, amino. -NHCOCHs. -NH(C,-C 2 alkyl), -N(C r C2 alkyQa. -C0 2 (C r C 4 alkyQ. -00(0,-04 
alkyl), 0,-03 alkoxy, (C,*C 3 alkyl)sulfenyl, fluoro, chloro, cyano, and nitro; 

R 5 is phenyl, naphthyl, thienyl, benzothienyl, pyridyl. quinolyl, pyrazinolyl, pyrimidyl, imidazolyl, furanyl, benzo- 
furanyl, benzothiazolyl, isothiazolyl, benzoisothiazolyf, thiazolyl, isoxazolyl, benzisoxazoiyl, benzimidazolyl, tri- 
azolyl, pyrazolyl, pyrrolyi. indolyl, azaindolyl, benzaxazolyl, oxazolyl, pyrroltdinyl, thiazoiidinyl, morpholinyl, 
pyridirryl, tetrazolyl, or a 3- to 8-membered cycloaikyl ring or a 9- to 12-membered bicydoalkyl ring system, 
wherein said cydoalkyl ring and said bicydoalkyl ring system optionally contain one or two of O. S, or -N-G 
wherein G is hydrogen, CrC 4 alkyl, 0,-04 alkanoyl, phenyl, or benzyl, wherein each of the above R 5 groips 
is optionally substituted by up to three substituents independently selected from fluoro, chloro, 0, -C 6 alkyl, 0, • 
C 6 alkoxy, and trrfluoromethyl, or one substituent selected from bromo, iodo, cyano, nitro, amino, -NH(C,-C4 
alkyl), -N(C r C 4 aikyl)(C r C 2 alkyi), -C0 2 (Ci-C 4 alkyl), -CO(C r C 4 alkyl). -S0 2 NH(C r C 4 alkyl), -S0 2 N(C,-C 4 
alkyOtC,^ alkyl), -SOaNHg, -NHS0 2 (C,-C 4 alkyl), -$(C,-C 4 alkyl). and -S0 2 (C,-C 4 alkyl), wherein said C,- 
0 4 alkyl and C r C 6 alkyl moieties of the foregoing R 5 groups optionally contain one double or triple bond and 
are optionally substituted by one or two substituents independently selected from fluoro, chloro, hydroxy, 
amino, methyiamino, dimethylamino, and acetyl; 

Re is hydrogen or C r C 6 alkyl, wherein said 0,-06 & optionally substituted by a single hydroxy, methoxy, 
ethoxy, or fluoro group; 

R 7 is hydrogen, 0,-04 alkyl, fluoro, chloro, bromo, iodo, cyano, hydroxy, C,-0 4 alkoxy, -CO(C,-C 4 alkyl), - 

00^0,-04 alkyl), -OCF 3 , CF 3 , -CH^H, -ChfeOChb, or -CH 2 OCH 2 CH3; 

R 8 and Rg are each, independently, hydrogen, hydroxy, methyl, ethyl, methoxy, or ethoxy; 

or Re and R9 together form an oxo (=0) group; 

R,o is hydrogen, 0,-Cg alkyl, fluoro, chtoro. bromo, iodo, C,-C 6 alkoxy, formyl, amino, -NH(C,-C 4 alkyl), -N(C,- 
C 4 alkyOCCi-Cg alkyQ, cyano, carboxy, amido, or -SO n (C 1 -C 4 alkyl) wherein n is 0, 1, or 2, wherein said C,-C 6 
alkyl and 0,*C 4 alkyl moieties of the foregoing R 10 groups are optionally substituted by one of hydroxy, trrfluor- 
omethyl, amino, carboxy, amido, -NHC0(C r C4 alkyQ, -NH(C,-C 4 alkyl), -N(C r C 4 alky1)(C 1 -C 2 aikyl), -OO^C,- 
0 4 alkyQ, 0,-03 alkoxy, C r C3 thioalkyl, fluoro, bromo, chloro, iodo, cyano, or nitro; and 
R, , is hydrogen, hydroxy, fluoro, or methoxy. 

The method of daim 2 wherein B is -NR, fy* -NHCHR, R 2 . -OR, R 2 R„ , -SCHR, R 2 . or -OCHR, fy, R, is C,-C 6 alkyl 
optionally substituted with a single hydroxy, fluoro, or 0, -C2 alkoxy group and optionally containing one carbon-car- 
bon double or triple bond; R 2 is benzyl or C r 0 6 alkyl optionally containing one carbon -carbon double or triple bond, 
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wherein said C r C 6 alkyl and the phenyl moiety of said benzyl are optionally substituted with fluoro, CyC^ alkyl. or J 
C r C2 aikoxy; and is hydrogen or fluoro. 

4. The method of claim 2 wherein R 2 is (aryl)d -C 4 alkyl or (heteroarylJd -C 4 alkyl in which said aryl moiety is phenyl, 
5 furanyl, or benzofuranyl, and said heteroaryt moiety is thienyl, benzothienyl, thiazolyt, pyridyl, or benzothiazoiyl. 

5. The method of claim 2 wherein B is NR^ or CHR^ R 2 in which R t and R 2 are taken together with N a CH to form 
a 5- or 6-membered ring optionally having sulfur, oxygen, a, where B is NR 1 R 2 , one more nitrogen in said ring. 

10 6. The method of claim 2 wherein B is -NHCHRi R2 or -OCHRj R 2 , wherein the CHR 1 R 2 moiety is a 5- or 6-membered 
ring optionally containing one oxygen or sulfur. 

7. The method of claim 2 wherein R3 is methyl, chloro, or methoxy; R4 is methyl, -CI-^OH, cyano. trifluoromethoxy, 
methoxy. trifluoromethyl, chloro. -CC^CHg, -CH 2 OCH 3l -CH 2 CI. -CH 2 F, amino, or nitro; Ffe is hydrogen, methylsutf i- 

is nyl, methylsulfanyl, methyJsulfonyl, or ethyl; and R 5 is phenyl or pyridyl wherein said phenyl or pyridyl is substituted 
by one substrtuent independently selected from fluoro. chloro, bromo, iodo, C r C 4 aikoxy. trifluoromethyl, 
hydroxyalkyl, -CO^d-C^ alkyl), d-C^ alkylamino, -CO(C r C 4 alkyl), and C r C6 alkyl, wherein said C r C 6 alkyl and 
said C r C 4 alkyl are optionally substituted by a single hydroxy or fluoro group and optionally contain one carbon- 
carbon double or triple bond. 

20 

8. The method of claim 2 wherein the compound of formula I or II is selected from the group consisting of: 

4-(1-ethyl-propoxy)-2.5-dimethy-6-(2.4,6-trimethyl-benzyl)-pyrimidine; 

2- (4-bromo-2,6-dimethyi-phenoxy)-4-(1 -ethyl-propoxy)-3.6Kfimethyl pyridine; 
25 2-(4-ethyl-2,6<limethyl-phenaxy)-4-(1 -ethyl-propoxy)-3,6<Jimethyl pyridine; 

3- ethyl-4-{ 1 ^thylixopoxy)-6-methyl-2-(2A 

2-(2,6<limethyl-4-propyl-phenaxy)-4-(1-etW 

4- ( 1 -ethyli3ropaxy)-2-(4-methox^ 

2-(4-ethoxy-2,6Kiimetnylijhenoxy)-^ 
30 2-(4-chloro-2 l 6-dimethyl-phenoxy)-4-(1 -ethyl-propoxy)-3.6^imethyl-p^ine; 

4-(1-metrx>xyrrietholi5ro^^ 

[3 f 6«iinrethyl-2K2,4,6-trimethyii^en^ 

[3,6-dimethyl-2-(2,4 f 6-trimethyiiDhenoxy^ 

[2,5<linriethyl-6K2,4 1 6-trimetiyl^enoxy)-pyri 
35 buty1-p.6<linratnyl-2-(2,4,6-tf^ 

4-( 1 -ethyl-propaxy)-3.6<iimethyl-2-(2,4,6-tf 

butyl-[2-(4-chloro-2 ,6<timethyl-phenoKy)-3 1 6<limethyti3yridin-4-yQ-etlTyl-an^ 

4-(1-ethyl-propyiamino)-6-methyl-2-(2,4,6-trim^ acid methyl ester; 

[3.6<limethyl-2K2,4,6-tnmethyl^ 
40 [4-(1-ethyl-propylanrarK>)^H7iet^ 

[2-(4K*tloro-2,6-dimethyl-phenoxy)^^ 

1-(ethyl-propy0-{6-methy1-3<i^ 

N4-(1-ethyl-propy0^-meth^ 

A/4-{1-ethyl-propy0^-methyl-2-(2,4,6-trim 
45 A/4-(1 -eth^ixojjyO-6-methyl- A/2-(2 f 4,6-trinie^^eny0^idine-2,3.44rianiine; 

[3,6-dimethyl-2^2A6-trimethyl^ 

[3-<*lorometriyl-6-nretriyl-2K2,4^ 

[3,64inriethyl-2K2 A6-tri^ -ethyl-propyl)-amine; 
(1 -ethyli>rq3yo42-methyl-5-nitro^ 
so (1 -ethyli>rop^^4Tiethaxym 

/V-(1-ethyl-pro^-2-memyl-5^ 
[2-(4-<*loro-2,6<iinieth^ 

4-( 1 -ethyt-propaxy)-3 ,6-di methyl-2-(2,4 ( 6-trimethy!phenQxy)-pyridine; 
buty-{2,5Klinrethyl-7H2A6-tf^ 
55 Mbuty1-etrty1amino)-2,5<lim 

4-(1-ethytpr<poxy)-2,5-dirriethv^ 

/V-buty1-N-ethyl-2,5^imetriy1-N^^ 

(1-ethyli>ropy0l5-methyl-3K2,4,^^ 
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[2,5<iimethyl-3-(2A6-trimethyl^henyl)-3H-imi^^^ 

/V4-(1-ethyl-propy1)-6,A/3Ki^ -3,4-diamine; 

A/4-(1-ethyH3ropylH,/v3,/v3-M^ 

6-(1 -ethyl-propoxy)-2HTiethyl-W 

[4-(1 -ethyi-propoxy)-3 t 6KJimethyl-pyrkJin-2-yQ-(2 l 4,6-tri^ and 
6-(ethyl^ropyl-amino)-2J<limethyl-9-(2,4,6-trimethy!phenyi)-7, . 

9. The method of claim 2 wherein said compound is selected from the group consisting of: 

butyl-[3,6-dimethyl-1 -(2,4,6-trimethylphenyl)-1 H-pyrazolo[3,4-blpyridin-4-yl]-ethylamine; 
3.6^methyl-4-(tetrahycfrofui^-3-^ 

[3,6-dimethyM -(2,4.6-trimethylphenyl)-1 H-pyrazolo[3,4,blpyridin-4-ylH1 -methoxymethyfcropyl) -amine; 

4-(1 -methoxymethylpropoxy)-3,6-dimethyi-1 -(2,4,6-trimethylphenyi)-1 H-pyrazolo[3.4-b]pyridine; 

(1-ethylpropylH3,5.6-trime^-H2,4,64rim 

4-(1-ethylpropoxy)-2,5<limethyl-7^2 t 4,6-tri^ 

4-(1-ethylpropoxy)-2,5,6-trimethyl-7K2,4,6-^^ 

4-(1-ethylpropoxy)-2,5^imethyl-7^2,6<limethyl^-br^ 

3^(4-methyl4>enzy!)-[3,6<limethyl-1-(2A^ 

diethyl-[6-methyl-3-methyisuttanyl-1 -(2,4 p 6-trichlorophenyl)-1 H-pyrazoloIS^-dlpyrimidin^-yll-amine; 

2^butyl-[6-methyl-3-methylsuHanyl-1^2 ( 4,6-trichlorophenyl)-1H 

dibutyl^6-methyl-3^ethylsulfanyM-(2,4,6^ 

butyl-ethyl-[6-methyl-3^ethyisulfan^^^ 

butyl-ethyl-[6-methyl-3-methylsulfonyl-1-(2,4 l 6-tric^loropheny0 

butyl-cydopropylmethy46-methyl-3-m 

yl]-amine; 

di-1iDropyl^6HTiethyl-3-methylsulfanyi-1-(2 ( 4,6-tric^lorophen^ 

diallyl-[6-methyl-3^ethylsuifanyl-^^ 

butyl-ethyl-[6<hloro-3HTiethylsulfa^ 

butyl-eth^-[6-methaxy^-nrethyl^ 

propyi-ethyt-[3,6<Jimethyl-H2,4,6-trin^ 

4-(1 ethylixopyl)^methyl-3HTiethy^ 

2-[3,6-dimethyl-1 -(2,4,6-trimethylphenyl)-1 HiDyrazolo[3 t 4Kf]pyrimidin-4-yiamine]-butan-1-ol; 

[3,6-dimethyi-1 -(2,4,6-trimethylphenyi)- 1 H-pyrazo!o-[3,4-dJpyrimidin-4-yij-(1 -methyfpropyf)amine; 

4-(1-methoi^ethylpropoxy)-3,6«Ji^ 

n4xJtyl-ethyl-[2,5<Jimethyl-7-(2A6-trw 

di-niaropyl42,5Kiimethyl-7-(2A6-trim^ 

ethyt-n^ropyH2,5<lime1hyl-7-(2A6 

diethyl-2,5^imethyl-7-(2,4,6-trimethylpher^ 

n4x]tyl-ethyl-[2,5,6-trimethyl-7^^^ 

2^N-n4xityl-N-[2,5-dimethyl-7-(2A 

4-(1-ethyl^opyl)-2,5,6-trimethy1-7-^ 

n-butyl-ethyl-[2,Wimethyl-7^2,4^ 

2,5<limethyl-7-(2,4,6-trimethylphenyO-7H^^ 

2-[7-(4^omo-2,6«iimethyfphenyl)-2 l 5^i^ 

2-(S)-[7-(4^onrK>-2,6<Jimethytpher^ 

4^1-ethyli>ropoxy)-2,5 l 6-trimethyt-7-(2 l 4,6-trime^ 

4^1 -methaxymet^ixopcKy)-2.5,6-^ 

4-(1-ethyl-buty0" 2 .5.6-t" m e^ 

|>(4^orTx>-2,6Kiimethyl^enyf)-2,5^ 

amine; 

2-[7-(2^romoAWimethyli3henyO-2,5<fi^ 
2-[7^4-ethy1-2,6^methyl^eny0-2,5^ 

2-[7-(2-ethyM,6Kiimeth^pheny^ and 
2-[7-(2-fluaomethyK6<limethylph 

. 1 0. The method of claim 1 wherein the risk of sudden death is related to the presence of a disease state in said animal, 
wherein said disease state is heart disease, hypertension, tachycardia congestive heart failure, stroke, osteoporo- 



sis, premature birth, psychosocial dwarfism, stress -induced fever, ulcer, diarrhea, post-operative ileus, colonic 
hypersensitivity associated with psychopathological disturbance and stress, diabetes, neurological disorders, brain 
damage, Guillain-Banre syndrome, sudden infant death syndrome, congenital hypoventilation syndrome, or uremic 
neuropathy. 
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